Csk homologous kinase (CHK), unlike Csk, enhances MAPK activation via Ras-mediated signaling in a Src-independent manner.
Substantial evidence exists supporting the notion that Csk and CHK, two negative regulatory kinases of the Src tyrosine kinase family, play distinct roles during development of the nervous system. One of the differences relies on the effects of both kinases on the MAPK transduction pathway. Specifically, CHK was shown to enhance MAPK signaling, while the role of Csk was unclear. In this work, we compared the effect of CHK versus Csk on MAPK signaling and elucidated the signaling pathway mediated by CHK leading to the activation of Erk1/2. Exogenous expression of wild-type CHK, but not Csk or a dead-kinase mutant of CHK, resulted in enhanced Erk1/2 phosphorylation in PC12 cells. CHK inhibited Src activity following stimulation of the cells with NGF. However, stimulation of Erk1/2 activation by CHK was independent of the NGF stimulation or the inhibition of Src kinase by CHK. CHK induced a complex formation between SHP-2 and Grb2, subsequently leading to the increased activity of Ras as well as Erk1/2 activation via the Raf/MEK1/2 pathway. Down-regulation of the expression of endogenous CHK by RNAi in PC12 cells led to a significant decrease in MAPK activation following NGF stimulation. Stimulation of CHK-overexpressing PC12 cells with EGF induced neurite outgrowth in the majority of cells. Taken together, this study describes for the first time the Src-independent actions of CHK and provides novel insights into CHK function in neural cells.